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H #I: $Pi A T8 o3 Bt 844 (uAl Portal) % B BB T IS Wi Ak 68 . J5 3% BB £E202059 5 ~10
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Abstract

Objective: To evaluate the effectiveness of artificial intelligent-assisted analysis software (UAI
Portal) in the diagnosis of rib fractures. Methods: 102 patients with rib fractures in our hospital
from September to October 2020 were collected retrospectively. All patients were evaluated for
rib fractures by uAl Portal software and radiologists. The accuracy, sensitivity, specificity, mis-
diagnosis rate and missed diagnosis rate of the two methods were calculated, and the diagnostic
efficacy of two methods for rib fracture was compared. Results: There was no significant differ-
ence between the results of uAl Portal and the gold standard, and there was a high consistency
between them (KAPPA index: 0.965, P < 0.05). The accuracy, sensitivity, specificity, missed diag-
nosis rate and misdiagnosis rate of uAl Portal in the diagnosis of rib fractures were 98.9%, 95.7%,
99.7%, 0.3% and 4.2%. There was significant difference in diagnostic efficiency between uAl Por-
tal and radiologists in rib fractures of 1~3, 3~6 and 6~9 ribs (P < 0.05), but there was no significant
difference between the two in rib fractures of 10~12 ribs (P > 0.05). Conclusion: uAl Portal soft-
ware has high accuracy, sensitivity and specificity in the diagnosis of rib fracture, as well as low
missed diagnosis rate and misdiagnosis rate. At the same time, the diagnostic efficiency of uAl
Portal in rib fractures distributed in 1~9 ribs was significantly higher than that of radiologists. It
shows that the application of uAl-Bone Care can significantly improve the diagnostic efficiency of
radiologists in the diagnosis of rib fractures, which is worthy of further clinical application.
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1. 5]

Joh i B TR B A A B R W — AR, R AR A 40%~80% [1]. fEAMEEE e S
FEAMRAT ANSK . RGO EL & I AIE[2] . 2 AR AR A IS SGE A, TR R
WO T S5 Je A [3]. AT FURMI[4], WhE BT ke, BH A S MBI AR, SR AR
W5 Z JRIRE CT WIARE, M E ikt BB BRm5], H, AL EEE DR E
R 5T, HHRSRE . AF G CT S B IrRieFRIER] T 19.2% [6] [7], 1RA ATREFEE
B ITEA R RERIT MG, Bk, SO BHER A B ST W e R R A 2

HAT, Al Q2RI HIER AR CT Al rhr,  JUIH AR 2 A A DL S5 T RFAEE A, REAS W]
R U R A 2 KAk RE[8]. AT, A% Al B E B TR SO W ARSCRA R
N TF I TR PE 2 S SR RO B 4 4l Bh 20 B 8 F(UAL Porrtal), uAl Portal W] 7E$0RD 81 A 1 3173 1
HER B, SRR B BEATARC,  FEARIC B E I AL A E T 2R, ARSI B . BRI PR
LR IBYE B 755 o ASCEZHTIE AW - I RAERRALRE, [, LEAL AL STONRHE T2 M REE -

2. RRISHAE
2.1, —REFEN
[E B A BT 2020 42 9 F1~10 J1 102 BII-E-EHT . 36 447 RE BT, SR Bk 70 1,

][l
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ik 32 B, RS 21~81 %, TPALEERE 50.5 %, P N AMISRIRBE S, JFEABER AT CT 4.
AR 1) SRS 2) W E-E TR AL, 3) BB R RAF, TrRuashihe kbR .

FEBRbRAE: 1) BRI IR S BPIR DN R, M B 3 2 s 2) EROR R R S 3) B

RIGER R E A R . AW F02 BB ER 4 0, Pk, JEfmRE.

22.CTHRE

ff RS uCT-760 64 HEMENE CT. AN B BANEMY, SkAidk, RSB, FIRVEE Bk
2 FIEE. A#MSE: EHE 120 KV, HENSSE BT, #HEE%E 40 mm, IR 1.0875, )2 E
5mm. FUEEZE 1 mm /)2, 5E[E512x512, FREHEE.

Figure 1. Male, 52 years old, chest trauma. (a)~(c) uAl Portal automatically identifies and marks ribs, thoracic
vertebrae, and fracture sites ((a)~(c) are sagittal, coronal, and axial positions respectively). The box and arrow
indicate a dislocation fracture of the 5th rib on the right. (d) VR image, uAl Portal marked the fracture site in red,
showing the fracture of the 5th, 6th, 7th, 8th and 9th rib on the right side

E 1 5, 52%, BERIMA. (a)~(c) uAl Portal BENIRAIFHFRICANE. B, LAREITEAL(()~(C)75lA
FARGL FRALR L), HIEREIKRAME 5 BERAMET; (d) A VRE, uAl Portal R &R
BB, BErEMES. 6. 7. 8. 9IEEH
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2.3. phEEITHISE

1) M4 EAT 34 5 LU0 IO RHE IR R JE 8 1 mm B9 iR CT 4l i B SR 2 5 CT R4k
BEOR WA E R (VR) L& 21l R (MPR)SFFEAT 2 2) uAl Portal B Pt B A i, I B 2hiR s &
Praf b fe B IR, S WA R (8] 1); 3) P A4 A BEBUR R X B 3 AT 52 PR S e A2
P TR L 73 B T B i G R AT SE RS W, DAaR v S BRI 2 W 45 RN e bm vt

24. Gt FRE

KA SPSS24.0 Grit e At THETRI L% R R, KHBECR KAPPA fi 4 uAl Portal Fi2 W45 R
&bt M) — 8tk tHEH Al SO RHEMS W B a9 E . RS, FeRr . Rz LN
2% i Fil MedCalc #1221 H W A2 Wi 20 R 5238 % /R RFAIE #h £& (receiver operator characteristic curve,
ROC #h4k), JFHb# AUC. P <0.05 55 BH %1% 5 L.

3. 4R
3.1. uAl Portal 5 RIEITIZERIEEITNEGR

UAI Portal 7F 2448 R A & 3T 80 434 1R, @A E B EcE 447 IR, WEZMZEST
it (P > 0.05). KAPPA 5 & 5 i 5 — 1 (KAPPA 45%k: 0.965, P < 0.05), uAl Portal i
FROERGBE - RS VB P R2 R IR 2 0 5 98.9% (2423/2448).95.7% (428/447).99.7% (1995/2001).
0.3% (6/2001). 4.2% (19/447) (% 1), ERITH e LStk B Hrihhr 409 1R 414 1R, SE&iriEAAH LN #
2R ZRH G FE (P < 0.05). EINiHSEINZEHRIMERE. REVE. FrRlE. Ri2REREES
52N 96.4% (2360/2448). 85.9% (384/447). 98.6% (1976/2001). 1.2% (25/2001). 14.1% (63/447); 96.0%
(2351/2448). 85.5% (382/447). 98.4% (1969/2001). 1.6% (32/2001). 14.5% (65/447) (¥ 2. % 3).

Table 1. Diagnosis result of the UAI Portal software
= 1. UAI Portal 3R {4892 45 R

ShrUE
UAI Portal Bt
o BT A H BT
K HE T 428 6 434
A B 19 1995 2014
St 447 2001 2448
Table 2. Doctor A’s diagnosis
F 2. EINFRISEER
ShrEd
EJf 2 Mt
o B T A H BT
o H-E AT 384 25 409
A H BT 63 1976 2039
St 447 2001 2448
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Table 3. Doctor B’s diagnosis
< 3. EIfCHNSHREER

ShriEd
ZE il 2,12 W it
K HE 4T HAG H BT
For B AT 382 32 414
AAG AT 65 1969 2034
st 447 2001 2448

3.2. EMIT ARSI AL

UAI Portal (112 Wi 2 RE & TR AE B2 5UH RHER T2 Wi uAl Portal \ B& T FE K ZR T 22 W7 - 3T i AUC
{43 519 0.977 (95%TI {5 (X [H] 0.971~0.983). 0.915 (95%F[ {5 [X ] 0.903~0.926). 0.919 (95%H {5 (X [f]
0.908~0.930), UAI Portal 5[ i FF % [ i 2. AUC 1 22 535 BAT 412475 (P < 0.0001) (] 2).
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Figure 2. ROC curves of uAl Portal and radiologist diag-
nostic performance

[& 2. uAl Portal 55T EITIZEIEERY ROC BhZk

3.3. PRI 75 AN N FR B 5 B BB A9 B aE

UAl Portal S ZE U BHEIRZ W 1~3. 4~6. 7~9 BB A5 3w 18] AUC [ R BB 4
TH2E 5 (P < 0.05). 1~3 40 A5 i B 47 119 AUC {E 4373 4 0.980 (95% 1 [X [] 0.965~0.989), 0.862 (95%
B 15X ] 0.832~0.888), 0.873 (95% & {5 [X i) 0.844~0.898); 4~6 il 73 A5 K /I &- & HTH1 AUC 1843 714 0.977
(95% E 17 [X [d] 0.962~0.988), 0.919 (95% & 15 [X /] 0.895~0.939), 0.917 (95%FE {5 X i) 0.893~0.938); 7~9
JUh o A VBB BT 9 AUC B 937324 0.988 (95% EL 15 X [H] 0.976~0.995), 0.943 (95% {5 [X [11] 0.922~0.960),
0.946 (95%E {5 [X [A] 0.925~0.963); 12 W7 10~12 )3 Afi B W& & H7 W9 5 1] AUC B 2 5 e 4i vt 7 (P >
0.05), 10~12 f %A I & & Hr i AUC 1E 43 1 0.948 (95% & 15 [X 1] 0.928~0.964), 0.898 (95% & 15 X [f]
0.872~0.921), 0.914 (95% & {7 X[ 0.889~0.935) (/] 3).
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Figure 3. (a)-(d) uAl Portal and radiologists performed ROC curves of diagnostic efficacy for costal fracture 1~3, 4~6, 7~9
and 10~12, respectively
3. (a)-(d) uAl Portal SHETEITED HE 1~3. 4~6. 7~9. 10~12 BIERBH B BITISHIRIAE ROC fh%k

4. 71ig

Johi i T A R A MG S BN I 4547 . HERR IS WO BB AT IR GRS, RE NS L B IR T
Ja KA BRI A%y . B MSCT 1)) ZAEH, W B3k 20T b2 5T i X &P A TIRRH
FFHO]. BRSBTS LORi2 2, JUHGR ISR FEm s s A 2 20 1 i B Ot
MSCT ##5 T X & F FIESHAR, HEGREEENZ, KRN TR RN TAER. A 5qii
BT S, PR A I SRS A e I, i L, R IR A R LR T IE D .
O THD 0 77 AL R vl B3 TR SRR T BB 2 0T B 5 T P R 25 5 AR A B8 PR U R TR A i
ro BHET, OF —Lut7iPl S BORTR SUsUs RHE A2 Wil B & 3 i AERR 12 [7] [9] [10] [11] [12] [13].
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AHIFCRR, uAl Portal Xif &5 3T K2 I 45 SR -5 S hnitE 2 0] 5w B — 200, R BATIR i AR 1
RIBE KA AR FEAR T IR TAE BRI R KdwiZ 3, RE] uAl Portal W] LA 2 Ml B3 (11 PR
ZWr. 534k, uAl Portal B1F 5 TR RHER ITHZ W& 5 3t AUC AR A SETH 200 KR T AL
R B e B R T B B IS AL RE . TIAE 10~12 B E-E9r AUC TREMZR, EH N,
FIRERERIN 110 12 BrE i, AEE, RBOGED, HARXE T Hpb & i 5 9 B, R A
B AR NS RN, AT DB BHZ W ERITLE 1~3 M BL A f72 Wk R R Al B BRI X 8
%, WA 1~3 M IEZECR, fE2MEMENECNE A, [N, bTA8E &8 BN RS, 1-3
BB TR L IFANE L, 5 T BUBC R T 20 -

AT FRI[11], N TR R &I BA R @ B2 Widme, tha R 5 AR 7E L A 228 A N[11]
(12148 PN B et W2 Wi b v - 3 i AR R IR R T B4 1) B ], 52 vt FSOS Ak B ) AR 2 o ASHIE
{1 5 BRAELE T35 VRS U RH2 K 8 A 74 TS A uAl Portal B 14 15 v B B) 2 TR Ff 223 &% uAl Portal X
YRR W HER L, BRSBTS T 7%, DU P4 uAl Portal BPF (2 T RURE -

5. B&

K2, ] uAl Portal BRAEXT B 3T BAT IR e R R BBUE L2 7 5, R AR BSOS AR D e i
Pz Widne, R TARR RS R LRie R EHERRE DT N .
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